1. Introduction {#s0005}
===============

The public health literature has witnessed a recent increase in the number of empirical papers, which test the association between social interaction, social participation in various kinds of associations and social trust (i.e. social capital), and psychological health.

Defined by [@bib37] as features of social organization such as networks, norms and social trust that facilitate coordination and cooperation for mutual benefit, the concept of social capital has a structural and cognitive dimension ([@bib40]). Structural social capital deals with individuals' behaviours and mainly takes the form of networks and associations that can be observed and measured through surveys. Cognitive social capital derives from individuals' perceptions, resulting in norms, values and beliefs that contribute to cooperation ([@bib15]). Psychological health is "a state of wellbeing in which the individual realizes his or her own abilities, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make a contribution to his or her community" ([@bib14]). The General Health Questionnaire (GHQ) ([@bib11]) provides the most common assessment of psychological wellbeing. The GHQ makes available a self-reported measure of mental health and consists of questions regarding the respondent\'s emotional and psychological health over the past few weeks that precede the interview. It captures current mental health problems in an individual\'s life ([@bib29]). Available in several versions using 60, 30, 28 or 12 items, the 12-item version (GHQ-12) is the most broadly used screening instrument for common mental disorders, in addition to being a more general measure of psychological wellbeing ([@bib12]).

In this paper we focus on the individual structural dimension of social capital and refer to the definitions of [@bib4] and [@bib10], according to whom social capital is an individual resource available through social participation/social networks. Structural social capital has been hypothesized to have a positive effect on psychological health for several reasons. (i) *Social influence*, regarding the way in which members of social organizations obtain guidance about health-relevant behaviour (physical activity, alcohol consumption or cigarette smoking), which may have a positive influence on mental health ([@bib24]); (ii) *social integration*, according to which integration in social organizations may have a direct positive effect on psychological states through a sense of purpose, belonging, security and recognition of self-worth and self-esteem ([@bib6], [@bib9]); (iii) *social location,* which enhances the likelihood of accessing various forms of support (access to appropriate health information and/or informal health care which, in turn, protect against psychological distress) ([@bib26], [@bib36]); (iv) *buffering effect*, according to which social interactions in organizations provide moral and affective support which may reduce either the negative emotional reaction to a stressful event or dampen the psychological responses to stress ([@bib24], [@bib20]).

A number of empirical papers have sought to gauge the link between individual social capital and psychological health. [@bib31] uses the BHPS (1998/1999) to ascertain whether neighbourhood problems, as a measure of social capital, are correlated to the 12-item GHQ as a measure of morbidity. The results show that people in the lowest categories of social capital are more likely to report a risk of psychiatric morbidity than people in the highest. [@bib27] studies the association between social participation and trust and self-reported psychological health in Southern Sweden (year 2000): higher trust and social participation are positively associated with self-reported psychological health. [@bib1] also analyse, for Sweden, social and economic determinants of psychological distress, employing the GHQ-12 (year 2009). They find: i) a negative association between trust and psychological distress for men and women; ii) a negative correlation between social participation and psychological distress for men. In examining whether social support, social participation and networks, trust and reciprocity are related to psychological well-being (GHQ-12) for Finns, [@bib35] found an association between trust and reciprocity and psychological wellbeing, and between social participation and networks and psychological wellbeing, albeit much weaker. Finally, [@bib3] investigate the association among the psychological and the network dimensions of social capital and depressive symptoms obtained from the 10-item Depression Scale (CES -- D Scale): individuals with high levels of trust were less likely to have depressive symptoms.

Elsewhere longitudinal data are used to study the effect of structural and cognitive dimension of social capital on self-rated psychological wellbeing. [@bib18] investigate the link between interpersonal trust, active social participation, and frequency of talking with neighbours and changes in self-rated psychological health obtained by means of the GHQ-12 with the BHPS (2000/2007). Trust is the only social capital variable that maintains a positive and highly significant effect on self-rated psychological health. [@bib28] employ data from BHPS pre- and immediately post- the 2008 crisis to compare the buffering effects of generalised trust and social participation against worse psychological wellbeing (GHQ-12) during and after the 2008 financial crisis. The authors found that individuals with low levels of trust had an increased risk of worse psychological wellbeing in 2008 compared to 2007, while social participation was not associated with psychological health.

Moving on from the studies surveyed above, we aimed to test the longitudinal relationship between social participation in associations and self-rated psychological health in the UK. In particular, our contribution to the literature lies in our analysis whether being a member or active, or both a member and active in associations is effectively beneficial for perceived psychological health using a single item of GHQ-12 and ordered fixed effect model specifications between 1991 and 1995.

Our original contribution to the literature is threefold. First, the study uses the 12-item GHQ-12 as separate items instead of considering them as a summary score. To our knowledge, it is the first time that this has been attempted within the field of social capital. Employing as dependent variables the single items of GHQ-12 allows a clear evaluation of the specific relationship between social participation measures and each component of psychological health, preventing the loss of information that an aggregation method involves. Second, we consider individuals who are both members and active in associations; the combination of the two states can be considered a further measure of social capital. This hitherto unexamined grouping highlights the importance, for the individual's psychological well-being, of both social integration related to being a member of associations and social support linked to the intense person-to-person interactions that such associations supply. Finally, we employ fixed-effect model specifications with a dependent categorical variable as implemented by [@bib2]. Applying a fixed effects estimator in a short panel is a promising solution to accommodate the unobserved heterogeneity as this estimator, imposing that the heterogeneity is time-invariant, permits unbiased coefficients to be estimated.

2. Methods {#s0010}
==========

2.1. Data {#s0015}
---------

The BHPS is a longitudinal survey of randomly selected private households in Great Britain. Individuals within selected households are interviewed annually with a view to identifying social and economic changes within the British population. The BHPS data contain information on various domains of the respondents' lives, ranging from income to.

jobs, household consumption, education, health, and social and political values. We use waves 1--5 (years 1991/1995) because our variables of interest concerning social participation in associations are continuously present in the waves in question. [Table 1](#t0005){ref-type="table"} shows the participation rates and the individuals observed across the waves. Bar charts of social participation and psychological health variables across the waves are provided in [Appendix A](#s0060){ref-type="sec"}.Table 1Participation rates and individuals observed across waves.Table 119911992199319941995Total \# obs10,2649845960094819249Response \#98229352890489658718Non-response4.31%4.99%7.25%5.44%5.74%Unbalanced non-response982219,17428,07837,04345,761[^1]

2.2. Dependent variables {#s0020}
------------------------

The dependent variables are self-rated psychological health from the GHQ-12. The twelve items are all ordinal variables varying from 1 to 4. These variables are:1)*ghqa: concentration. Have you recently been able to concentrate on whatever you are doing?*2)*ghqb: loss of sleep. Have you recently lost much sleep over worry?*3)*ghqc: playing a useful role. Have you recently felt that you were playing a useful part in things?*4)*ghqd: capable of making decisions. Have you recently felt capable of making decisions about things?*5)*ghqe: constantly under strain. Have you recently felt constantly under strain?*6)*ghqf: problem overcoming difficulties. Have you recently felt you could not overcome your difficulties?*7)*ghqg: enjoy day-to-day activities. Have you recently been able to enjoy your normal day-to-day activities?*8)*ghqh: ability to face problems. Have you recently been able to face up to problems?*9)*ghqi: unhappy or depressed. Have you recently been feeling unhappy or depressed?*10)*ghqj: losing confidence. Have you recently been losing confidence in yourself?*

The 12-item GHQ-12 comprises six "positive" and six "negative" items concerning the past few weeks ([@bib22]). Positive items include 1, 3, 4, 7, 8 and 12 listed above. The remainder are negative items. Positive items have as responses: "Better than usual", "Same as usual", "Less than usual" and "Much less than usual". Responses to negative items are: "Not at all", "No more than usual", "Rather more than usual" and "Much more than usual". All items are rescored so that a low score is indicative of endorsement of these items (i.e. Better than usual/Not at all), while higher scores indicate greater difficulty of these items (i.e. Much less than usual/Much more than usual). [Table 2](#t0010){ref-type="table"} illustrates descriptive statistics.Table 2Twelve-item GHQ descriptive statistics.Table 2.meansdminmax1) ghqa: concentration2.1620.549142) ghqb: loss of sleep1.8560.787143) ghqc: playing a useful role2.0170.587144) ghqd: capable of making decisions1.9570.507145) ghqe: constantly under strain2.1170.789146) ghqf: problem overcoming difficulties1.8120.716147) ghqg: enjoy day-to-day activities2.1300.589148) ghqh: ability to face problems2.0210.493149) ghqi: unhappy or depressed1.9190.8241410) ghqj: losing confidence1.6450.7441411) ghqk: believe in self-worth1.3930.6501412) ghql: general happiness2.0130.57014[^2]

2.3. Social participation {#s0025}
-------------------------

Social participation within organizations is measured by asking the respondent the following questions: i) "are you currently a member of any of the kinds of organizations on this card?"; ii) "are you currently active in any of the kinds of organizations on this card?".

We consider the following kinds of organizations: environmental groups, parents associations, tenant's groups, religious groups, voluntary groups, other community groups, social groups, sports clubs, women institutes, women's groups, other organizations.

We build three binary independent variables. *Member* equals 1 if the respondent is a member of at least one of the organizations listed above. *Active* equals 1 if the respondent is active in at least one of the organizations listed above. *Member*\**Active* is equal to 1 if the respondent is both a member and active at least in one of the organizations listed above.

2.4. Control variables {#s0030}
----------------------

In order to control for other factors that might simultaneously influence psychological health and social participation, we include in the analysis a full set of socio-demographic variables ([@bib18]). At the individual level, we account for age (*c_age),*[1](#fn1){ref-type="fn"} marital status (*married*), the number of individuals living in the household (*hsize*), the number of children in the household (\<16 years) (*children*), educational level (*o_cse*, *hnd_a*, *degree*, with no qualification as reference category), the equivalent uninflated income (in logarithm), self-defined current economic status (*employed*, *unemployed*, *retired*, *otheremp*). We also consider the number of visits to a GP or family doctor (*hl2gp*) and whether the respondent reports at least one of the following health problems: arms, legs, hands, sight, hearing, skin conditions/allergy, chest, heart/blood pressure, stomach or digestion, or diabetes (*hfpr)*. Regional and year fixed effects are also included (with Inner London and year 1991 as reference categories). Summary statistics are reported in [Table 3](#t0015){ref-type="table"}.Table 3Descriptive statistics of social participation and all control variables.Table 3.meansdminmaxMember= 1 if a member of at least one of the organizations0.5150.50001Active= 1 if active in at least one the organizations0.4780.50001Member\*Active= 1 if a member and active0.4130.49201C_age= demeaned age=age-mean(age)-0.31518.26-29.0152.99Married= 1 if married0.5690.49501Hsize= number of household members2.8801.355111Children= number of children in household0.5920.94709Degree= 1 if a graduate0.0880.28301Hnd_a= 1 if possessing a high school diploma0.3020.45901O_cse= 1 if lower than lower school0.1090.31201Lnincome= logarithm of equivalised real income, adjusted using the Retail Price Index and McClement\'s scale to adjust for household size and composition9.2190.716-0.52412.04Employed= 1 if he/she works in the year0.5880.49201Unemployed= 1 if unemployed in the year0.3330.47101Retired= 1 if retired in the year0.0380.19001Otheremp= 1 if neither employed nor unemployed either retired0.0410.19901Hl2gp= number of visits to GP: 1=none, 5=more than ten2.3751.18815Hfpr=1 if health or physical problems0.4930.50001[^3]

2.5. Methodology {#s0035}
----------------

[@bib38] report the absence of a consistent estimator for the fixed effect ordered dependent variable. They list six estimation strategies adopted to circumvent this problem for ordered logit, finding that the smallest biased and most efficient estimator for the ordered logit with fixed effects is implemented by [@bib2]. Although this is a recent estimation strategy it was already used in other studies ([@bib5], [@bib13], [@bib16], [@bib17], [@bib33]).

All strategies to estimate the fixed effects ordered logit simplify the problem, transforming the ordered into a binary variable. There is known to exist a logit fixed effect estimator ([@bib7]); assuming that the dependent variable is independent of the fixed effect, it makes the fixed effect disappear. For all such methods, the observations that do not change their original order value do not contribute to coefficients estimation.

[@bib2] suggest a two-stage approach: "Blow Up and Cluster" (Hereafter BUC). In the first stage, BUC replaces each observation with k-1 observations (k are the number of ordered categories) and dichotomises each observation obtained. In the second stage, the fixed effect logit is used over the entire sample. Observations are dependent by construction and to overcome this problem, estimation uses the individual cluster.

We implement BUC estimation using the twelve items individually (*ghq-12*) as dependent variables to ascertain whether *member*, *active*, and *member\*active* are linked to each *ghq*, controlling for all other variables (Z);$$\mathit{ghq}_{\mathit{it}}{= \quad}\alpha + \beta_{1}\mathit{member}_{\mathit{it}} + \beta_{2}\mathit{active}_{\mathit{it}} + \beta_{3}\mathit{member}_{\mathit{it}}*\mathit{active}_{\mathit{it}} + \gamma Z_{\mathit{it}}{\quad +}u_{i} + \varepsilon_{\mathit{it}}$$

We test for attrition bias on avoiding the risk of selection bias. We implement the added variable test ([@bib41]), consisting in adding a dichotomous variable assessing whether, in the next wave, the observation is in the panel for each single model. If the attrition variable is significant this means that the attrition is not missing at random. In our case only in the regression of *problem in overcoming difficulties* (ghqf) is there a significant effect of attrition on our models.

We test for attrition bias on avoiding the risk of selection bias. We implement the added variable test ([@bib41]), consisting in adding a dichotomous variable assessing whether, in the next wave, the observation is in the panel for each single model. If the attrition variable is significant this means that the attrition is not missing at random. In our case only in the regression of *problem in overcoming difficulties* (ghqf) is there a significant effect of attrition on our models.

3. Results {#s0040}
==========

In this section, we present the estimations of the empirical models described in [Section 2](#s0010){ref-type="sec"}. [Table 4](#t0020){ref-type="table"}, Columns (1--6) and [Table 5](#t0025){ref-type="table"}, Columns (7--12), report the results of the fixed effects ordered logit models, using the longitudinal dataset previously described, for the single items of the GHQ-12. In all columns, we show all the predictors. For each item, we present coefficients and standard errors (in parentheses), which are corrected for heteroskedasticity through individual cluster level. Overall, our data highlight four major findings.Table 4Self-rated psychological health estimation: items 1 to 6.Table 4.(1)(2)(3)(4)(5)(6)ghqaghqbghqcghqdghqeghqfMember-0.0630.048-0.032-0.0630.0450.003(0.061)(0.052)(0.058)(0.062)(0.050)(0.052)Active-0.147[\*](#tbl4fnStar){ref-type="table-fn"}0.113[\*](#tbl4fnStar){ref-type="table-fn"}-0.069-0.0280.0860.004(0.067)(0.057)(0.067)(0.069)(0.054)(0.056)Member[\*](#tbl4fnStar){ref-type="table-fn"}Active-0.146[\*\*](#tbl4fnStarStar){ref-type="table-fn"}0.022-0.151[\*\*](#tbl4fnStarStar){ref-type="table-fn"}-0.085+0.025-0.032(0.047)(0.042)(0.046)(0.049)(0.040)(0.042)C_age20.001+-0.0000.0000.001+-0.001[\*\*\*](#tbl4fnStarStarStar){ref-type="table-fn"}-0.000(0.000)(0.000)(0.000)(0.000)(0.000)(0.000)C_age-0.022-0.0660.006-0.0930.0290.073(0.071)(0.060)(0.064)(0.073)(0.058)(0.061)Married-0.198[\*](#tbl4fnStar){ref-type="table-fn"}-0.290[\*\*\*](#tbl4fnStarStarStar){ref-type="table-fn"}-0.259[\*\*](#tbl4fnStarStar){ref-type="table-fn"}0.034-0.212[\*\*](#tbl4fnStarStar){ref-type="table-fn"}-0.239[\*\*](#tbl4fnStarStar){ref-type="table-fn"}(0.089)(0.077)(0.085)(0.089)(0.076)(0.081)hhsize0.017-0.031-0.0290.038-0.021-0.004(0.029)(0.028)(0.029)(0.030)(0.026)(0.027)Children0.011-0.119[\*\*](#tbl4fnStarStar){ref-type="table-fn"}-0.052-0.088[\*](#tbl4fnStar){ref-type="table-fn"}-0.013-0.053(0.041)(0.036)(0.040)(0.041)(0.034)(0.035)DEGREE0.024-0.1700.006-0.237-0.291-0.481[\*](#tbl4fnStar){ref-type="table-fn"}(0.268)(0.254)(0.226)(0.238)(0.226)(0.233)HND_A-0.002-0.0680.012-0.089-0.171+-0.224[\*](#tbl4fnStar){ref-type="table-fn"}(0.120)(0.102)(0.110)(0.116)(0.100)(0.103)O_CSE-0.423[\*](#tbl4fnStar){ref-type="table-fn"}-0.067-0.0270.047-0.232-0.232(0.185)(0.176)(0.196)(0.177)(0.168)(0.171)LNINCOME-0.052-0.057+0.082[\*](#tbl4fnStar){ref-type="table-fn"}0.031-0.037-0.035(0.036)(0.033)(0.035)(0.035)(0.030)(0.031)Employed-0.210[\*](#tbl4fnStar){ref-type="table-fn"}-0.137+-0.718[\*\*\*](#tbl4fnStarStarStar){ref-type="table-fn"}-0.458[\*\*\*](#tbl4fnStarStarStar){ref-type="table-fn"}-0.108-0.126(0.089)(0.081)(0.091)(0.092)(0.078)(0.081)Unemployed-0.052-0.011-0.026-0.175[\*](#tbl4fnStar){ref-type="table-fn"}-0.0660.075(0.083)(0.074)(0.082)(0.085)(0.071)(0.075)Retired-0.0900.013-0.007-0.291[\*](#tbl4fnStar){ref-type="table-fn"}-0.298[\*\*](#tbl4fnStarStar){ref-type="table-fn"}0.029(0.118)(0.100)(0.114)(0.129)(0.098)(0.103)hl2gp0.208[\*\*\*](#tbl4fnStarStarStar){ref-type="table-fn"}0.137[\*\*\*](#tbl4fnStarStarStar){ref-type="table-fn"}0.120[\*\*\*](#tbl4fnStarStarStar){ref-type="table-fn"}0.162[\*\*\*](#tbl4fnStarStarStar){ref-type="table-fn"}0.144[\*\*\*](#tbl4fnStarStarStar){ref-type="table-fn"}0.131[\*\*\*](#tbl4fnStarStarStar){ref-type="table-fn"}(0.018)(0.015)(0.017)(0.018)(0.015)(0.015)Hfpr0.0170.107[\*\*](#tbl4fnStarStar){ref-type="table-fn"}-0.011-0.0120.096[\*](#tbl4fnStar){ref-type="table-fn"}0.048(0.046)(0.040)(0.046)(0.048)(0.038)(0.041)RegionYESYESYESYESYESYESYearYESYESYESYESYESYES\# Individuals537471815744506777187287Individual-year obs.32,79446,91836,22929,99349,37945,453BuC observations130,992130,992130,992130,992130,992130,992pseudo *R*^2^0.0130.0130.0160.0120.0100.010*AIC*24,086.635,115.526,493.021,972.637,082.334,090.5*BIC*24,405.735,448.226,815.922,288.337,417.034,422.1ll- 12,005.3- 17,519.7- 13,208.5- 10,948.3- 18,503.1- 17,007.3chi2211.5280.9264.9193.9236.7224.4Attrition test-0.27-0.03-0.26-1.36-0.72-2.03[\*](#tbl4fnStar){ref-type="table-fn"}[^4][^5][^6][^7][^8]Table 5Self-rated psychological health estimation: items 7 to 12.Table 5.(7)(8)(9)(10)(11)(12)ghqgghqhghqighqjghqkghqlMember-0.038-0.105-0.031-0.044-0.125[\*](#tbl5fnStar){ref-type="table-fn"}-0.050(0.057)(0.066)(0.052)(0.054)(0.064)(0.059)Active-0.063-0.0520.0480.0300.062-0.077(0.062)(0.070)(0.055)(0.059)(0.068)(0.061)Member[\*](#tbl5fnStar){ref-type="table-fn"}Active-0.155[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}-0.176[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}-0.028-0.097[\*](#tbl5fnStar){ref-type="table-fn"}-0.103[\*](#tbl5fnStar){ref-type="table-fn"}-0.112[\*](#tbl5fnStar){ref-type="table-fn"}(0.046)(0.051)(0.040)(0.044)(0.050)(0.046)C_age20.0000.0000.000-0.000-0.000-0.000(0.000)(0.000)(0.000)(0.000)(0.000)(0.000)C_age-0.0050.0740.0190.027-0.040-0.038(0.065)(0.076)(0.059)(0.064)(0.075)(0.067)Married-0.146+-0.115-0.358[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}-0.377[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}-0.335[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}-0.304[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}(0.084)(0.095)(0.077)(0.084)(0.098)(0.083)hhsize0.0120.025-0.002-0.001-0.019-0.011(0.029)(0.033)(0.026)(0.029)(0.033)(0.028)Children-0.056-0.064-0.122[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}-0.067+-0.073+-0.062(0.039)(0.044)(0.035)(0.038)(0.044)(0.038)DEGREE0.0820.123-0.180-0.0930.248-0.047(0.240)(0.260)(0.228)(0.241)(0.294)(0.234)HND_A-0.0930.028-0.096-0.034-0.000-0.004(0.110)(0.121)(0.098)(0.108)(0.124)(0.112)O_CSE0.078-0.089-0.177-0.343[\*](#tbl5fnStar){ref-type="table-fn"}0.2150.057(0.174)(0.181)(0.160)(0.172)(0.180)(0.170)LNINCOME0.028-0.040-0.048-0.004-0.060-0.002(0.034)(0.039)(0.031)(0.033)(0.037)(0.035)Employed-0.139-0.339[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}-0.286[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}-0.399[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}-0.442[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}-0.312[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}(0.084)(0.091)(0.077)(0.086)(0.097)(0.087)Unemployed0.015-0.030-0.0560.0250.002-0.059(0.078)(0.086)(0.071)(0.079)(0.088)(0.080)Retired-0.094-0.100-0.033-0.0380.014-0.150(0.113)(0.126)(0.101)(0.109)(0.125)(0.124)hl2gp0.193[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}0.135[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}0.159[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}0.143[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}0.123[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}0.099[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}(0.017)(0.019)(0.015)(0.016)(0.018)(0.017)Hfpr0.0250.0330.134[\*\*\*](#tbl5fnStarStarStar){ref-type="table-fn"}0.0480.0030.034(0.045)(0.051)(0.039)(0.042)(0.050)(0.045)RegionYESYESYESYESYESYESYearYESYESYESYESYESYES\# Individuals593346727559670653145764Individual-year obs.36,71328,21550,90443,30934,47335,605BuC Observations130,992130,992130,992130,992130,992130,992pseudo *R*^2^0.0120.0100.0150.0140.0120.007*AIC*27,016.220,600.038,171.532,343.125,620.226,254.1*BIC*27,339.620,913.438,507.432,672.825,941.226,576.4ll- 13,470.1- 10,262.0- 19,047.8- 16,133.6- 12,772.1- 13,089.1chi2217.9140.1357.5272.1191.6123.4Attrition test-0.74-0.45-0.850.54-1.52-1.53[^9][^10][^11][^12]

First, the estimates of the parameters associated to *active*~*it*~ are not statistically significant in almost all the GHQ-12 items. Individuals who are active in at least one association have a higher probability of responding, respectively, "better than usual" in *concentration* (ghqa) (p\<0.05) and "much more than usual" in *loss of sleep* (ghqb) (p\<0.05). The evidence on the other GHQ-12 items seems in line with [@bib18] and [@bib28] who failed to find for the whole UK population an association between being active in associations and indexes of self-rated psychological health obtained from GHQ-12.

Second, the estimates of the parameters associated to *member*~*it*~ are only statistically significant in one item of the GHQ-12. In particular, the results indicate that being a member of at least one association is positively correlated to a higher likelihood of reporting "better than usual" in *believe in self-worth* (ghqk) (p\<0.05).

Third, the estimates of the parameters associated to *member*~*it*~ \* *active*~*it*~ are statistically significant in most of the GHQ-12 items with the exception of *loss of sleep* (ghqb), *constantly under strain* (ghqe), *problem overcoming difficulties* (ghqf) and *unhappy or depressed* (ghqi). Hence, being a member and active raises the likelihood of stating "better than usual" in the following "positive" item: *concentration* (ghqa) (p\<0.01), *playing a useful role* (ghqc) (p\<0.01), *capable of making decisions* (ghqd) (p\<0.10), *enjoy day-to-day activities* (ghqg) (p\<0.001), *ability to face problems* (ghqh) (p\<0.001) and *general happiness* (ghql) (p\<0.05). Moreover, being a member and active decreases the probability of responding "much more than usual" in the "negative" items: *losing confidence* (ghqj) (p\<0.05) and *believe in self-worth* (ghqk) (p\<0.05).

Fourth, few parameters of the control variables are statistically significant in more items of the GHQ-12 psychological health. In line with previous empirical studies, covariates that protect against worse self-rated psychological health include marital and employed status (statistically significant in almost all items). By contrast, the number of visits to the GP worsens self-rated psychological health (in all items p\<0.001), and reporting at least one health problem increases the probability of responding "much more than usual" in the "negative" items: *loss of sleep* (ghqb)(p\<0.01), *constantly under stress* (ghqe)(p\<0.05), *losing confidence* (ghqj)(p\<0.001).

Regarding the other covariates, the number of children decreases the likelihood of stating "much more than usual" in *loss of sleep* (ghqb) (p\<0.01), *unhappy or depressed* (ghqi) (p\<0.001), *losing confidence* (ghqj)(p\<0.10) and *believe in self-worth* (ghqk) (p\<0.10). Moreover, the number of children raises the probability of stating "better than usual" in *capable of making decisions* (ghqd) (p\<0.05). Further, being a graduate and having a high school diploma reduce the likelihood of responding "much more than usual" in *problem overcoming difficulties* (ghqf) (p\<0.05). Income decreases the probability of stating "much more than usual" in *loss of sleep* (ghqb) (p\<0.10) and reduces the likelihood of stating "better than usual" in *playing a useful role* (ghqc) (p\<0.05). Finally, being retired is associated with a higher probability of stating "better than usual" in *capable of making decisions* (ghqd) (p\<0.05) and a lower likelihood of stating "much more than usual" *in constantly under stress* (ghqe) (p\<0.01).

4. Discussion {#s0045}
=============

The aim of the present longitudinal panel study was to analyse whether being a member, active, and both a member and active, in associations in the UK has positive relationship with self-rated psychological health over time using single items of the GHQ-12, ordered logit fixed effects models and controlling for socioeconomic characteristics.

The evidence on socioeconomic characteristics shows that marital and employment status are positively correlated with psychological wellbeing. These results support previous research showing that marriage and employment protect against worse psychological health over time. Marriage reduces morbidity and mortality, risk-taking behaviour and stress. It also provides a level of health protection via emotional and financial support ([@bib18], [@bib43]). Employment reduces physical and mental health problems and improves psychological wellbeing ([@bib30], [@bib42]). The evidence on the link between parenthood and psychological health shows that the presence of children in the household reduces loss of sleep, increases self-worth and makes individuals confident, capable of making decisions and happy. These results are in line with previous research in which parenting was associated with increased psychological wellbeing ([@bib19]). Our results also indicate that education is positively associated with overcoming difficulties, providing little support for previous studies regarding socioeconomic status and mental health outcomes ([@bib42]).

The literature on money and mental health is controversial and many studies conclude that the link between money and happiness is slight or non-existent (see [@bib34] and [@bib25]). It could be said that "high income improves evaluation of life but not emotional well-being" ([@bib23]). Our results seem in line with previous investigations, income not being statistically significant in hardly any of the GHQ-12 items.

The literature on the effects of retirement on well-being is also conflicting. The effect is considered likely adverse when the key role that work plays in the life of adults is emphasized ([@bib21]). Our results show that retirement produces a positive impact on people\'s well-being; in particular, being retired has a positive relationship with the capacity of making decisions and a negative association with constantly under stress. Such effects of retirement probably depend on the fact that retirees have fewer demands on their time, more control over their lives, less pressure, less stress ([@bib32]) and a less hectic lifestyle.

Increasing the number of visits to the GP or family doctor decreases psychological wellbeing. This result is probably influenced by the state of stress related to reasons leading people to go to see a family doctor. People go to the doctor when they feel ill and when they think they are ill, and per se feelings of being ill and of believing to be ill are stressful. Thus increasing the number of visits to GP is likely to decrease psychological wellbeing. Health problems also increase the likelihood of stating worse psychological health. Loss of sleep, constantly under stress, and losing confidence are associated with health or physical problems. These findings support previous empirical investigations ([@bib39]).

After considering socioeconomic characteristics, our findings on active participation in associations show no correlation on single items of the GHQ-12, with two exceptions. These results emphasize that active participation in associations without membership does not lead to better psychological health. A first explanation may be that performing an activity in the name and on behalf of an association without sharing the membership of a social group does make people feel isolated from the group. This feeling of social isolation may preclude better psychological wellbeing. Second, active participation in associations without membership may indicate "poor" social relationships, i.e. poor person-to-person interactions. People with poor social ties are likely to have less social support; poor interactions do not help them to have better psychological health. Finally, active engagement without membership may have simultaneously protective and damaging effects on psychological health. The former through social support based on intense person-to-person interactions, the latter through the feeling of social isolation that draws from not sharing membership of the group.

This evidence is in line with previous empirical investigations conducted on the UK with BHPS data by [@bib18] and [@bib28] which use active participation in associations as structural social capital and an index of self-rated psychological health obtained from the GHQ-12 as dependent variable.

The results on membership in associations do not show statistical significant correlation with GHQ-12 items, with one exception. Being a member of associations decreases the probability of responding "much more than usual" in believe in self-worth. This evidence may show that although membership in associations does not necessarily impose strong personal relationships, it nevertheless provides a sense of purpose, belonging and social identity that are important for the promotion of self-esteem.

Our original findings add to the increasing volume of research demonstrating that being both a member and active in associations has longitudinal associations with most items of the GHQ-12 psychological health. Indeed, being both a member and active is positively associated with a higher likelihood of stating "better than usual" in concentration, playing a useful role, capable to make decision, enjoy day to day activities, ability to face problems, general happiness and with a lower probability of reporting "much more than usual" in losing concentration and believe in self-worth.

These findings highlight the protective role of being both a member and active in associations against poor psychological health outcomes. First, individuals who are members of formal social groups feel a sense of purpose, belonging and social identity that are important for the promotion of their psychological health. Second, belonging promotes broader social networks: membership increases the likelihood of constructing and maintaining strong personal relationships in social networks. Broader social networks enhance the probability of accessing various forms of moral, emotional and financial support which may reduce either negative emotional reaction to a stressful event or dampen the psychological responses to stress. Finally, membership with active engagement may have simultaneously a high protective effect on psychological health through social support based on intense person-to-person interactions and through the feeling of social integration that comes from sharing membership of the group.

4.1. Strengths and weaknesses {#s0050}
-----------------------------

A major strength of this study is that we employed the indicator of social capital that most closely fits with the definition of social capital used in the paper, i.e. social participation in associations, which has the advantage of simplifying the analysis and the interpretations of the results. Moreover, our methodological approach has some advantages on cross sectional and time series, as panel data have more accuracy on parameter estimation and generate more correct predictions. In addition, applying the fixed effects estimator in a short panel is a promising solution to accommodate the unobserved heterogeneity as this estimator, imposing that the heterogeneity is time-invariant, permits unbiased coefficients to be estimated. Furthermore, this is the first study within the field of social capital that uses the 12-item GHQ-12 as separate items instead of considering them as a summary score (see [@bib18] [@bib28]). Employing the single items of GHQ-12 as dependent variables allows us to evaluate clearly the specific relationship between social participation measures and each component of psychological health, preventing the loss of information that an aggregation method involves. Finally, we consider the combined term *member\*active* as a further measure of social capital. This combination has not been examined in previous studies and shows that, for the individual's psychological well-being, what is important is both social integration related to being a member of associations and social support linked to intense person-to-person interactions that such associations supply.

As concerns weaknesses, due to the availability of the data set, our first limitation is the use of social participation in associations as the only component of social capital, without considering other measures of structural social capital, such as friendship, and measures of cognitive social capital, like trust. In so doing we lose the multidimensionality of the concept of social capital. A second limitation of the study is that the BHPS sample reflects the UK population. Hence, our findings are not generalizable to other European populations. Nevertheless, our main aim was to demonstrate that, using different measures of social participation and psychological health as well as empirical methods, social participation in associations, i.e. being both a member and active, is a relevant predictor of psychological health.

5. Conclusions {#s0055}
==============

Our longitudinal study suggests that structural social capital, i.e. being both a member and active in associations, is a major predictor of psychological wellbeing. We argue that social integration and social support could be the mechanisms by which social participation in associations influences psychological health. Policy makers who aim to reduce social inequalities in health should strengthen community participation by increasing formal participation in associations.

Appendix A {#s0060}
==========

See [Fig. A1](#f0005){ref-type="fig"}.Fig. A1Bar charts of social participation and psychological health variables across the waves.Fig. A1
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Introducing at the same time a variable and its square in a regression can induce a relative high level of collinearity ([@bib8]). To avoid this problem we centered the variable age and its square, subtracting their average.

[^1]: Notes: BHPS, UK; individuals aged 16 and over.

[^2]: Notes: BHPS, UK, years 1991--1995; individuals aged 16 and over.11)*ghqk: believe in self-worth. Have you recently been thinking of yourself as a worthless person?*12)*ghql: general happiness. Have you recently been feeling reasonably happy, all things considered?*

[^3]: Notes: BHPS, UK, years 1991--1995; individuals aged 16 and over.

[^4]: Notes: Standard errors in parenthesis and + p \< 0.10;

[^5]: BHPS, UK, years 1991--1995; individuals aged 16 and above.

[^6]: p\<0.05.

[^7]: p\<0.01.

[^8]: p\<0.001.

[^9]: Notes: Standard errors in parenthesis and + p\<0.10; \*\*p\<0.01;

[^10]: BHPS, UK, years 1991--1995; individuals aged 16 and above.

[^11]: p\<0.05.

[^12]: p\<0.001.
